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\) ABSTRACT 3
. This paper addresses the relationship between mental aptitude of i3

individual tank crewmen and tank crew gunnery performance. =

Additionally, the study uses combat simulation to establish

} correlations betwveen battle results and individual tank crewmen 3
: mental srtitude . The findings suggest a strong relationship between 3
i soldier mental aptitude and battle results and highlight the need for -
t the U.S. Army to recruit high-quality personnel.
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. "The Lord said to Gideon: 'The people who are with you are too many for me
to give Midian into their hands'... 'whoever is afraid and trembling, let him
return and depart”... “then the Lord said to Gideon: 'the people are still
too many. Bring them down to the water and I will test them for you
there'... 'l will deliver you with the 300 men'... ‘'and will give the
Midianites into your hand.”

Judges 7:1-7 (RSV)
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THE GIDEON CRITERION: THL EFFLCTS OF SELECTION CRITERIA
ON SOLDIER CAPABILITIES AND BATTLE RLCSULTS

THE PROBLEM

The relationship between soldier aptitude as measured by paper/pencil tests
and weapons performance/battle results is the subject of considerable
research and controversy. With the revelation that the U.S. Army inducted
almost 50 percent mental category (MC) IV (eligible applicants who score
less than 31 on the Armed Forces Qualification Test) recruits in FY 80,
there has been increased concern about the effects that this large number of
MC IV personnel will have on the combat performance of U.S. units. There
have been many complex combat simulations performed that clearly establish
that ©battle outcomes can be affected by changes in weapons system
performance. To date, however, links between weapon system performance and
soldier aptitudes have been less clearly defined.

The objective of this study is to determine if a statistically significant
correlation between battle results and soldier aptitude exists. First, the
correlation between mental aptitudes of soldiers (tank crewmen) and weapon
system (tank) performance is determined. Then, using combat simulations,
the effect of soldier aptitudes on battle results is demonstrated. This
memorandum provides information on the study data, the analytical
methodologies used in the study, and presents the results and conclusions
derived from the analysis and combat simulations.

THE DATA

The data used in this analysis are the firing results from the 1981 Canadian
Army Trophy (CAT) Competition held at Grafenwoehr, FRG in June 1981. The
competition involved six NATO nations competing for a tank gunnery trophy
donated by the Canadian Army in 1963. Each nation sent teams selected from
operational tank battalions stationed in central Europe. Cach national team
consisted of five three-tank platoons that were required to negotiate a
difficult battle run course.

The major reason USAREC selected the CAT competition as a source for study
data was to avoid a classic problem in behavioral research, that {is,
restriction in the range of the test variables. Armed Forces Qualification
Test (AFQT) percentile scores of participating crewmen ranged from 14 (MC V)
to 93 (MC I), and crew performance ranged from poor to outstanding. With
these ranges in the data, it was possible to establish valid correlations
between individual crewman aptitude and crew performance.

Additionally, all crewmen had been intensely trained and were highly
motivated. They were scored and judged under a rigid, uniform standard.
Also, each nation was restricted in the amount of time and ammunition that
could be expended in training each platoon. No main gun practice was
allowed after 8 May 1981. As the competition took place June 15-19, 1931,
the study is, in some ways, a measure of the retention of crew gunnery
skills, also a valid concern in battle circumstances.
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Finally, the competition provides a large data basc. If all nations support
the research, 90 sets of crew data would be available. Scae probleas do
exist in attempting to correlate the other NATO participants' aptitude test
scoras to our AFQT score. Since this memorandum is concerned only with the

per formance of U.S. crews, those probleas will not De addressed until the

final study report is published. The advantages of the large data set are
obvious, however.

THE ANALYSIS
Introduction

This section covers tne disaggregatiot of firing results into data that
could be analyzed, lists the relationships that were explored, and provides
the results of ralationshings found to be sixynificant.

The Y.S. Seventh Army Traini.g Command (7ATC) was responsible for hosting
the CAT competition at Grafenwoehr Training Area. As part of their efforts
to support the cowmpetition, six video tapes were made of each platoon battle
run. Four cameras covered the downrangz target area and two covered the
firing tanks. USAREC obrained from 7ATC a set of the tapes and scoring
sheets for each platoon.

The CAT scoring is aggregated into platoon results; no record is made of
individual tank efforts., However, using the official scoresheets and the
video tapes, it was possible to produce an accurdte record of each crev's
performance. The 21 performance variables computed for each tank crew are
listed in table 1.

Table 1. Tank performance variables and abbreviations

Variable Abbreviation
1 Percentage lst round hits ~ PIR
2. Percentage 2d round hits P2R
3. Percentage 3d round hits P3R
4. Percentage total hits PT
5. Percentage lst round hits on moving targets PIMT
6. Percentage total hitg on moving targets PMT
7. Percentage lst round hits fired on the move PIRS
8. Percentage total hits fired on the move PS
9. Percentage lst round hits at rangeX 1600 @ PIR16
10. Percentage 2d round hits at range2 1600 P2R16
11. Percentage total hits at ranges2 1600 m PT16
12. Parcentage lst round hits at ranges < 1600 m PILT16
13. Percentage 2d round hits at ranges ¢ 1600 n P2LT16
14. Maan time to fire 1lst round MT1R
15. Maan time between rounds MTBR
16. Miniaum opening time MINOT
17. Maximum opening time MAXOP
18. Minimua time between targets MINBT
19. Maximum time between targets MAXBT
20, Total hits TOTHIT
21, Point score SCORE
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Other data obtained for this analysis were the U.S. Army Enlisted Master
File (EMF) entries and the results of the pre-competition physical

exaninations admini{stered to the U.S. team.

Objective

The objective of the anal;sis was to correlate the AFQ7 scores and physical
! ' exam findings (color blindiess, vision acuity, etc.) of individual crewmen
§ j to tank performance. The AFQT composite was chosen because other NATO
! : nations can produce a similar composite for their crewmen. Renormed AFQT
scores* were used for all enlisted U.S. crewmen (officer AFQT scores are not
S available). All AFQT scores and physical results are, of course,
‘- restricted, but crew performance summaries can be found in appeadix A.

. VTS TIPY WpTYveerT

A further explanation of the SCORL variable is required. As stated earlier,
only platoon scores were conputed during the competition., Hovever, using
: the crew firing results compiled from the TV tapes, the scoring rules for
the CAT competition could be applied to each tanx., The scoring procedure

awards 500 point: for each main gun hit and O to 3500 points for "time to

i : hit”, on a scaie from 1 to 40 seconds (1l second = 500 polints; 40 = O
points). This scoring method was applied to each crew. Because the SCORE

veriable represents an accurate appralsal of total crew performance, (l.e.,
it measures the crew's ability to hit targets quickly), {t seems appropriate
to begin investigating relationships bdetween the variables using SCORL as

the response variable.
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Results

; R : To better understand the reiationships between the variables, it is best to
i ; begin with a look at the plot of tank commander's (TC) AFQI versus SCORE.
The original hypothesis was that the TC end gunuer's (GR) AFQT score would
correlate the highest with SCORE. A plot of TC AFQT and SCORE {s shown in

figure 1.

cinaba b sbaGeed L VB

A linear relationship exists and it can be observed that all c¢rews with TC
Co AFQT's greater than 65 scored high, while those with TC AFQT below 30 scored
! low. Crews with TC AFQT percentiles bherween these ranges had mixed

results., Table 2 centains the results of a linear regression of the 15 data

points.

bl
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Table 2. TC AFQT regressed against SCORE (15 observations)

por. e -
V N
(ORI
e ————— 0 1 - e

F Test
Slope 1Intercept Correlation R2 MSE Significance (=)
35.59 1704.25 .59 .35 1729070 . (.01)

* Because the people tested with the Armed Services Vocational Aptitude
Battery tests 5, 6, and 7 administered between 1976 and 1980 were found to
score higher than people with same aptitudes scored on previous versions of

.~ ‘ ‘..' ‘ N . ) ‘“

i . i ;|
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{ the tests, the Tresults were subsequently rencrmed (o provide correct

’ scores. In all cases the renorming lowered the original AFQT score and

x| therefore, the asslgued mental category of scldicers who tuook ASYAB 5, 6, aud
1 : 7. 3
y - | E
| ,
4? : 3 ;
i 3
S |
1 §- E
28 ) { 3
P 3
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There are two observations with fairly large residuals; 9 and 1l4. These

obssrvations area in the middle vange (MC 11I) of the AFYT data. A ragreasion
with these points deleted shows that, while the intercept and slope of the
rugression 1line hardly change, the MSE of the equatfion {s reduced by 40
percent and the R2 is increased by 57 percent. These statistics indicate
that these two points contribute heavily to the variance within the daca.

nine data points, the three below AFQT 30 and the six above AFQT 65.

The regression line from these points almost duplicates the second equation,
indicating that the relationship between yariabley is most strongly influenced
by these nine obszervations. o .

Therefore, while analysis was conducted on both the 15 and 13 observation data
seta (plus some smaller subsets), the 13 observations are believed to provide
better estimates of the functional relationsnips between the variaoles.
Table 3 shows that when us{ig the smaller data set, only the precision
(confidence intervalg) of the estimates of the variable SCORE are improved,
while onlv 2 minor change takes place in the coefficient values.

Table 3. TC AFQT regressed against SCORC (15, 13 and 9 observations)

No. of . F Test

Obsv Slope Intercept Correlation RZ MSE Significance (o)
15 35.59 1704.25 .59 .35 1729070 6.89 (.01)
13 38.25 1535.63 W74 .55 1029954 13.23 (.001)
9 38.9 1508.66 A 54 1545983 8.27 (.05)

The correlation matrices for TC, GR and loader (LR) AFQT scores with all 21
variables are {In appendix C. With one exception, the only significant
relationships found to exist were with TC AFQT scores. The GR AFQT was found
to be correlated with variables PS and PlRS, Otherwise, the TC AFQT dominater
the variance between crew performance.

The eight variables found to have the highest correlations with TC AFQT are
listed in table 4.

Table 4. Variables highly correlated with TC AFQT

P Test

Variable $lone Intercept Correlation Significnnce (»)
PIR .3839 36.83 .01 6.46 (.0%5)

P2R .84 - 6.78 A48 2.65 (.10)

| g8 4963 28.27 .67 9.31 (.01)
P1R16 6476 4.81 AN 2.66 (.10)
MINBT ~.0911 12.85 -.47 3.14 (.10)
P1LT16 +2015 54,93 A 2.65 (.10)
TOTHIT .0522 2.05 T7 15.92 (.001)
SCORE 38.28 1535.63 74 13.23 (.001)

Other combinations of crew APQT scores wers explored to ssa if stronger
correlations existed. Regression equation. using independent variables
both TC and GR AFQT scores, the mean of the GR anu .l APQT, and a walghted
average of their scores failad to produce results better than those in table
4. However, a log-linear equation of the TC APQT did produce superior resultys
for some variables. Those are listed in table 5.

sl etk e 0 2ud W ‘.Llamh‘tma‘\l‘mhmm sl

. There are, as well, reasons to bealieve that these points are atypical . 3
observations (discussed in appendix B). A third resgression wes run using only
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Table 5. Variables highly correlated with TC AFQT, log-linear form (13

observations) .
F Test o

Variable Slope Intercept Correlation Significance (u<) _

- - ~.1n (P1R) ©..2918 2.89 61 6.59 (.05)
1n (PT) 4265 2.31 " .68 9,66 (.05)
In (TOTHIT) 5171 -.4658 .82 ©23.29  (.001)
1n (SCORE) .5019 6.19 .80 20.23  (.001)

]

This result indicates that the relationsiips for some variables may be
slightly non~linear. This possibility needs to be explored with larger data
sets. TC age and ability to bench preus his body weight (taken froa thc
physical exam data) were found to be insignificant predictors. .

MBI e ey
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Conclusions of the Analysis

The conclusions can be simply stated. The tank commander dominated the
perfornance of hie tank in the NATO 1981 CAT tank gunnery competitions. His
ability, as measured by AFQT, provided an accurate, statistically
significant predictor of the gunnery performance of his tank. TC with h.gh
aptitude compensated (apparently) for GR with low aptitude wvhile GR with
: high aptitude could not compensate for TC with lov zptitude. The conclusion
% is intuitively appealing; the performance of a crew is highly correlated to
' the aptitude of their leader. However, it is acknowledged that the strength
of the conclusion is weakened by the small sample size.
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: ! ‘{ , This €inding should not be interpreted to mean that no relationships exist
betwveen the mental ability of the other crew meabers and the combat
effectiveness of the tank, When considering the total tank combat
effectivess, (maintenance, communications, tactics) statistically
' significant relationships could exist between the aptitude of all crev
£ : members and tank performance.

TANK BATTLE STMULATION (BATTLE SIM)

3 :
E ) Introduction
&

: Although the analysis shows a relationship between TC AFQT and tank gunnery
1 performance, it {8  nacessary tc dezmcnstrate the effect of aptitude
. differences on combat effectiveness of the tank crews. As previously
. stated, many skills in addition to tank gunnery contribute to the combat
R effectiveness of tanks. In this study, cosbat effectiveness will bse
pe measured by the number of opposing vehicles killed by the crew in a combat
- G simulation, Also, it is assumed that the crews perform their jobs at the
standard effectiveness levels used in most of our war games and anzlyses,
with one exception: for each simulation, tanks are commanded by snldiers
with either high, standard, or low aptitude as meassured by AFQT. Therefors,
the simulation results provide an estimate of the differences in battle
- resulta attributable to the TC mentsl aptitude end provide imsights asnd
‘ . ansvwers to the following questions:

o L A o R ot ot Tt b LRI e b S i Rl

: o Is there a significant difference in combsat effectiveness of & tank
i i platoon with all MC 11 tank commanders and & tank platoon with all MC IV
o A tank commanders?

g . 0 What increases in effectiveness can bs expected by increasing the TC
R aptitudes to CAT MC 1?7
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© 1Is the relationship between sptitude snd battle results linear or
non-linear?

< L ‘0 In short, should there be a “Gideon Criterion”, that is, s practlcal
T : " "'salection criterion based on APQT score for U.S, tank cou.andcrl! Toemtonofmind e iz

S{imulation Experimental Design

To ansver these questions, a simple combat simulation was construrted using
‘the General Purpose Simulatfon System (GPSS). The wajor assumptions
incorporated in this model are discussed in lppcudix D. The CP38 code (s
listed in appendix E, , . S

T TR TN e y————,

Essentially, the simulation portrays a Blue platoon of S tanks defending )
- [ , : -against a Red motorized rifle battalion (reinforced). Only direct-fire .
' ?f veapons are simulated; no artillery or infantry action is included. The B

! simulation allows the Blue tauks to engage with main guns and the Red, in
'{ turn, to engage the Blue tanks with main guns and BMP-mounted S8agger

anti-tank missiles.
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ST To conduct the simulation, the lavels of Blue and Red performance had to be
| established. Froa the previous analysis, it wvac determined that a Blue IC

i nust have an APQT score of B3 (MC II) for the Blue tanks to perform at the
- standard level of effectiveness used {n our wvar games and simulations. This
‘{; level of Blue psrformance was considersd “base lsvel™ or "specification” =
! (8PEC). Performznce levels for TC with AFQT of 95 ( .) and 2%(LOW) were the
} other two Blue levely of performance used {n the analysis, Additionally,

e tvo levels of Red performance were assumed, one at specification (S8PEC) and
: another at a level equivalent to our MC [V TC perforasnce. The Red levels
were included to test the effect of degradation of Red parformsncc on tha
battle outcomes. There is no data to support the two Red levels. However,
it is possible we may ba overestimating the abilities of crewman in Red tank
forces. Of course, the level of Red aptitudes is & factor we cannot
1 o control,and estimates nf Red performance should continue to be based on bast
available intelligence data. Three repstitions of the simulation were run
for each combination of factors, making for a total of 18 repetitions.

l Rasults of the Tank Battles

W‘:m IR P R T S T e ey

Table 6 contains the results of the number of aobility/firapower Kkills
achieved by a Blue platoon (BMP and tank kills combined) and the results of
| the number of Blue tanks killed by the Red. Notice that whea the Blue
L platoon 1s at SPEC (TC = MC 11), the exchangs retio is 7.45 Red to 1 Blus.
If the Blue platoon is at LOW (TC = MC IV), the mean exchange ratio is only
1.33 to 1, an 82 percent degradation in parformance, as shown in figure 2.
If the Red level (s reduced to LOW while the Blue ‘s maintainad at SPEC, the
exchange ratio 1is 11.5 Red to 1 U.8. Table 7 displays the ANOVA for the
Bluo kills while tabdle 8 displays the results of Tukey's pairvisse
comparison of cell means. The results in tables 7 and 8 show that the most
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significant fuctor in affecting the battle outcomes is Blue performance.
While there is no statistical difference between the HI &nd SPEC levels of
Bluc performance, the difference between thes¢ levels and LOW {8 dramatic.
Table 9 shows that the number of Red kills on the Blue platoon 1is

4ndependent of both Red and Blue performance levels. Pigure 3 shows a plot

of TC AFPQT against the mean M/F kills (3 simulations) for 6 TC APQT lavel.
The plot demonstrates a nonlinear relationship between these variables and
that & diminishing returns «ffect is probably occurring around an AFQT score
of 65 (MC 11).

Discussion of the Battle Results

The results indicate that, under the conditions assumad in the simulation,
tank platoons with MC I and MC II tank commanders stand a good chance of
destroying, or at least decimating, an attacking Soviet MR battalion; tank
platoons with CAT IV commanders will likely be destroyed, leaving the Soviet
formation intact. While BATTLE SIM results shov no advantage from
increasing TC aptitude from MC II to MC I, they demonstrate an astounding
increase in effectiveness that can be expected when MC IV commanders are
teplaced by MC Il commanders. The results suggest that the outcome of tank
battles could hinge more on the quality of people than on material, and that
efforts to recruit high aptitude soldiers may have a greater return {n
combat effectiveness than equivalent resources spent on hardware.

Persons who would argue that more or better training can make up for
aptitude deficiencies are reminded that the crews participating in the CAT
conpetition vere probadbly the most intensively trained tank c¢rews in the
U.8. Army in 1981. 1o tank battalion under normal circumstances can begin
to approach the intensity and thoroughness of training given these crewmen:
time, ange, snd ammunition resources are just not there. We aust consider
these crevs, then, to represent the wupper range of U.S. tank crew
perforsance (at the current time) and, therafore, the rasults of the battle
simulations a "best” case.

Conclusions

This study has demonstrated that a significant relationship exists between
tan: commander AFQT and the performance of his tank, Additionally, a
significant relationship bdetwaen TC AFQT and expected battle results has
beean established. It suggests that a "Gideon Criterion,” (perhaps an AFQT
score equal to or greater than 65) for tank commanders could dramatically
improve the combat effectiveness of the tank force. As a minimua, it f1¢
apparent that MC IV tank commanders cen cause serious degradation of the
effectivenass of tank units. Although the cost and difficulty of recruiting
personnal with higher mental aptitude is significant, the consequences of
not recruiting them could bs mors significant., 1If our sfforts "to train to
fight snd win outnumbered” are to be taken seriously, the manpowsar quality
of our tank force must be improved. '
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Table 6. Ra:qlts of the battle simulations

Blue M/F* Kills
on Attacking Red

Red M/F Kills
on Defending Blue

Blue Blue ]
Red SPES HI LOW YiLa o) S 7., SRS VN

17 31 2 5 4 5

24(82) 33(81) 9(20) 1183 || S(11) 4(13) S(15)| 39
SPEC a1 17 9 1 5 5
LoW 37 37 30 3 3 4

26(104) 26(96) 34(93) | 298 S(93  5(13) 3(10)| 32
41 33 34 1 5 3

Y.y 186 177 118 481 20 76 25 T

-Y... -Y...

* Mobility/Firepower

Table 7. Analysis of variance for blue kills

Source DF
Blue 2
Red 1
Blue(Red) 2
Error 12
TOTAL: 17

ss Ms Fo
454,78 227.39 6.93%
738,72 734.72 22.39%
394,44 198,72 6.,06%%%
393,67 32.8

* Significant at .0l level.
w4t Signficant at .05 level.
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B Table 8. Pairwise comparison of cell means ,emg = .Cl#* - Q—F
spec/-* =/= + /= spec/spec +/spec ~/spec e
L © el .- spec/= = . s .= 2 2.6 T 7.3 7 Tg.6 T TT 3wk :
-/- - 0.6 5.3 5.6 26wk
" +/- - 4.7 5 25,404 ° T T
i A apec/spec ' ' Co- 3 : T20,7%% - "'.-.‘
| +/spec - 20 4k% . ”1
. 7 N ~/spec - , e = ’—..
| | § * HIGH = +
! | LOW = -
| L 3
. 3
{,
N 5
Table 9. Analysis of variance for Red kills
S Source oF ss Hs R
‘ 1 i Blue 2 3,445 1.772 911
F?-‘ Red 1 2.722 2.722 1.4%
t’ Blue(Red) . 2 2.111 1.055 .558
‘; | Error 12 22.667 1.889 E
d Total: 17 ;
. ‘:" -}':
-
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APPENDIX A - DATA SUMMARIES

Table A-1l. Summary of 1981 U.S. CAT crew performance
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8 L) » 100 999 L) 100 100 ©
- s3 » ° o ) 0 0 0
" st " 100 59 » 100 100 0
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100 -3 0 " 10 " 6 15 9
100 ° 0 0 1 8 S s
100 0 0 0 ” 18 ? 7 ’
° 0 " 0 n n ? 7 2
% % 0 E 13 [ . % s
” B 100 % 1 12 s 1 3
100 ° 9% 0 1 ’ ? 1 e
° 0 990 ° ? e 5 s s
100 100 100 100 15 1 \ B 1
" % 999 % 8 " 7 10 1
0 Y 9999 3] ’ ? s 1 "
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n “ » 1 s
1% L 100 1 S  wun
12 B sl L
17 Y " 3 m
12 % o 1 ¢ 2P
' ] " s on
0 B 10 8 1 um
? < o 1 2 1m0
n ® 100 1 y W

A-1



Table A-2. Summary of U.s. statistics, 15 observations

VARIARE WM STRDNO DEV  OASES
AT .13 2.928! 15
WTION L8001 o. 1%
PLATOOM 3.0000 1.8 1S
o ~0000 0000 13
T J +0000 -0 15
"R $7.2000 ' 18.8119 15
g 41,0000 ®.5% 13
n .00 2.7 13
" ung S.418 12
pint .87 . £S.141 12
L) 00462 .73 13
121 538482 8.0 13
41103 Q.30 41.1108 13
Lot a.914 48.7730 7
e 2.847 41.99% |
NTIR 12.138 L2 13
“WTR 2.7 .00 13
ot S. 067 1.2 15
o 2.3 11,1026 13
L Ll 933 3.8 13
m 13,9000 .65 135
LTI 430647 14.94% 13
PATIS 41.62% £9.6097 8 .
TOTHIT (R << 2.0882 15
SCURE 330 bbb? 19474573 15

Table A-3. Summary of U.S. statistics, 13 observatioms

wvariable (=11 standard dev cases
sfat .31 77.0402 13
nation 0001 0. 13
slatosn 2.0482 1.2 13
cre 0000 0000 13
Ty . 0000 0. 13
rir .3 17.544 13
o .2%% 49,0382 "
" B9 X0.5187 13
-t 90, 3000 43,581 10
riat 53.3000 o, 22 10
" L R~ §.1%0 1"
oirs %, 95 47,190 i1
eteld 80,304 0,.82% 13
»2e1b 20.6000 44,7214 S
rntib »n.nn © 4113 13
stir 11.002 .47 13
oty 12, 3% .43 1
ninet . 11975 i3
e .91 11,5408 3
alNt 7.0882 5.8 13
st 14,813 L% 13
rittié &b, 0000 12,7214 13
sntlb .51 90.4112 7
tothit 4,90 1.3 13
seore AN 2% 1M2.0%8 13
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APPENDIX B

DISCUSSION OF OBSERVATIONS 9 AND l4

' 7he deietion of data points 9 and 14 413 sgupported in this discussion.

Observation 14 represents a crev commanded by an officer. Since AFQT scores
do not exist for officers, tiwe mean TC AFQT score of the Blue crews was
substituted for the officer scores. Tharefore, exact placement of this
observation cannot be made. Additionally, the extremely poor performance of
the tank (all misses were "short-line") creates suspicion that the tank had
some undetected mechanical error or had been improperly zerced. Of course,
the observation may be valid and, if it {s, could say a lot about the
proficiency of Blue officer tank commanders. In fact, none of the Blue
of ficer crews excelled in the competition. Therefore, factors may be at
work among officer performance that are not appirent in the other
observations. The most appealing consideration is that the officer's were
relatively young and inexperienced, although age was found to be an
insignificant factor. For these reasons, observation 14 was considered to
be atypical.

Observation 9 1is the opposite case. This indiviaual represented an NCO
whose APQT was a low 3B. Additionally, his gunner had a low AFQ7. 1t was
interesting to read in the CAT team captain’'s after action report, that he
obgerved a relationship between GT score and performance i{n training (see
appendix F). He noted that, with one exception, TC with a low G score had

less interest in, motivation for and grasp of the CAT gunnery requirements
than their higher scoring counterparts. 1 suspect, but cannot prove, that
observation 9 was this TC and that he is atypical cf his AFQT percentile.
In a very small sample size, 1t 1is disadvantageous to include observations
that are atyplical and could, therefore, produce erroneous analysis
conclusions. {or these reasons, however, observation 9 was deleted from the
further analysis.




APPENDIX C

CORRELATION MATRICES
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Table C-2. TC correlation matrix, 15 observations
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99.00000
99.00000
99.00000
99.00000
99. 00000
99,00000
#9.00000
99.00000
99.00000
99.00000

.00000

rlr

13.

13.

13.

13.

13'

13.
.w
.m”
4584
S152
'02‘7“
=~ 21784
4016
765685
AT12
-, 20845
-.42281
=431
-.077%?
=.03010
-, 00524
7229
33476
.m
L1

o2r

J3N
0498
J2033

8 /1

12/14781

2d matrix identical to table C-1.

rat rist ”
10. 10. 1t.
10. 10. it.
10. 10. 11.
10. 10. 1l
10. 10. 1l.
10. 10, 11.
9. 9. 10.
10. 10, 1t
10, 10. 8.
99026 10. 8.
86 N9 i1,
25786 JNS 100000
25708 20082 -.1994)
JH0EAT 976 99.00000
JANS 292 - 20795
40781 43902 . 200M1
=3280 - %209 199
10984 - 20322 .MIN
S50 L2100 L1204
42832 L1181
J9985 .34 L0308
H1214 ST 18008
007 JTUB - 2097
78491 AN NN
47913 L0308 -, 2428

My 4

rirs



afat
nities
rlatesn
Cres
1)
rir
»r

ot

rat
rlat
"
rirs
eirld
»2rib
rtié
atlr
sthr
ant
sixor
ankt
shxdt
21140Y
21t14
tothat
score

1n16e0n scattersiots |

Table

atat

13.
99.00000
1820
.'ml‘
9.00000
01497
~. 3o
= 04757
= 30448
=373
- 23483
= 243
.m’
-.36051
.mn
JA1047
=059
« 20654
AT
19108
-.02327
=347
=, 41420
.om
- 1271

C-4.

matios

13.

13'
99.00000
97.00000
#9.00000
99.00000
99.00000
9.00000
99,00000
99.00000
99.00000
99.00000
#9.00000
.00000

-99.00000

99.00000
900000
#9.00000
#9.00000
99.00000
99.00000
97.00000
97.00000
9.00000
#9.00000

LR correlation matrix, 13 observations

13,

13.

13.
02021
9. 00000
'“n
62131
S8
3142
.mll
- W
- 495
8y -
1237
.m

- 16017
A0
+03024
2710
SN

L wn

13.

13.

13,

lal
#9.00000
J72%0
20705

L] “m
4129
L08R
O

B <<
.m
JONT3

= HSIS
. 100%
-, 20442
10619
«J7405
n
-48201
50441

i elr

13. 13.

13. 13.

13. 13.

13. 13.

13. 13.
?.00000 13,
9.00000 62909
99.00000 9NYY
99.00000 34384
2.00000 .S132
9.00000 -,21744
7.00000 - 21744
9.00000 08016
99.00000  .7458S
99.00000 87512
.00000 -.26865
99.00000 ~-,4228!
.00000 - 43174
99.00000 ~-.07797
99.00000 ~-,03010
99.00000 ~-.08524
9.00000 7729
.00000 5376
99.00000 .BY528
.00000 09911

r2r

il.

ll.

1.

1.

t1.

l'.

1,
JT0A
.7“2‘
LTI
- 4750
- 470
w2044
1,00000
+33401
-. 20448
= 41326

T

~, 1450
-1mn
479
0226
1.00000
80403
« 26481

13.
i3.
13.
13.

!"_ L
SPr-po

<1622

1;

3%

k1.0

-é.

1

lm”

:

S

12714781

2d matrix identical to taSle c-1.

C-4

ret rlat
10. 10.
10. 10.
10. 10.
t0. 10.
10, 10.
10. 10.
9. 9.
10. 10.
10. 10.
26 10.
-1 S
2908 20042
S047 9697
+HWS 322
L0781 402
3870 ~.36249
=14 - 2132
SB4b . 00
AR 11381
SIS W
S1214 %
JH07 7028
28491 4301
43 W08

moe 4

[}

n.
1.
1.,
1i.
‘l.
10,

1.
8.

11,
1.03000
-, 19541

99.00000
-, 20795
27041
19691
J173
12074
1482
05448
<1008
= M97%
'o”l"
- 4208

rles

11,
1.
i1,
i,
1.
11.
10,
1.

il

1.
-.19541
#9.00000
- 20795

«19091
«M123
120N
+ 32142
03648
- 18008
- M9
NN
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APPENDIX D

ASSUMPTIONS USED IN THE COMBAT SIMULATION

" This appendix describes the comdat conditions assumed to exist during the

simulation. Almost all of the assumptions/conditions have been incorporated
i{nto the model so that they may be easily changed or modified. Thersfore,
the effect of these assumptions/conditisns can ba tested.

‘The Blue tank platoon is assumed to occupy its assigned general defensive

position (GDP). The position is prepared with several hull defilade firing
points for each tank. All Blue engagements take place froa hull defilade
positions., Each tank carries a basic load of 69 Armor Piercing [Fin
Stabilized Discarding Sasbot (APFSDS) rounds. All weapon saysteas are

-functioning to specifications. Visibility exists to 2,000 wmeters.

Engagemant sequences begin at 2,000 m for both Red and Blue forces. Terrain
is considetred typical of that in the Fulda Gap region of the West Gesrmas:.
border.

Tank gun fire and Red anti-tank (AT) missiles are the only weapuns
simulated. The Blue platcon has no infantry support nor any TOW AT
nissles. Red BMP 7) mm gun, Blue .50 cal M85 machine gun, small aras snd
artillery fire are not simulated. Once Red vehicles close within 500 reters
of the Blue position, they are terminated from the model as having succaedel
in asssulting the position.

The Blue platoon 4is confronted with a major Red breskthrough attempt.
Reconnaissance forces are ignored. The Red battalion {s configvred to be
attacking with two BMP companies in the 1lst echelon., Each company 1is
precesded by a platoon of four sttached Red main battle tsnks. The 2nd
echelon is comprised of the 3rd BMP company with attached tank pldtoon. Two
Z8U-23/4's are attached. Two battalion comaand vehicles and the tank
coopany commander comprise the command group. The entire attacking force
consists of 13 MBY's, 30 BMP's, 2 28U-23/24's, and 2 battalion command
vehicles for & total of 47 APV's (Armored Pighting Vehiclaes).

The initial rate of advance of cthe Red battalion {s 12 ka/hr. This rate
slows down as the unit closes on the Blue position., At 1,500 m the ruce is
8 ka/hr and at 1,000 meters becomes 4.8 ka/hr., At any given tims, the Red
force is considarad to be coaprised of 50 percent moving targets. However,
all Red engagemants are fired from the halt. The Red sre assumad to have a
.6 probability of acquiring a Blue tank ONCE it has fired ite main gua.

Engagements occur every 100 maters. That is, every 100 meters bdeginning at
2,000 meters, each Red vehicle is potentially engaged and, as well, Las the
opportunity to engage s Blus tank. If, hovever, a Red tank is not engaged
within 20 seconds after acquisition, it asutomstically moves to the next 100
meter interval.




Rach Blue tank will fire -a maximum of thrco.roundl/targct. If. a8 Red target

{s hit on tha lst, 2nd or 3d Rd, the Blue tank immediately relays to another
Red target. 1f all rounds miss, the Blue tank snds the engagement of tha
Red target and proceeds to the naxt Red target. The Rad vehicle advances to
the next 100 mater interval vhere {t is again placed in jeopardy. However,

at each 100 meter interval it also has the opportunity to fire at the Blue
“tanks., s e T

Blus tanks are aexposed for only the "X" seconds and are then wmade
unavailable for "Y" seconds. The heavy and light sections are initially
staggered so that some portion of the platoon is always aengaging. Blue

priority is given to the closest Rad MBT or 2Z8U-23/4. 1f no MBT or Z8U is

availsble, BMP's will be engaged.
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APPENDIX E
BATTLE SIM GPSS CODE




(X ")

SR AL s

- .
1, =

e -
PR A

=t

DI, B N SO T R
B IR

oA
of ba

4o

o

[ XLEL) l:" )

SIMULATE

RMULT 39vl
. FUNCT I ONS
.
1 FUNCTION RN1.D2
7017142
.
.

EXP FUNCTION RN1.C24

MOVER-1, STATIONARY-C

0007/, 10.1087.2,,222/.3+.3957.8,.507/.%, .67
S e VIS TV L 7501 38060 1. 67.04,3.837.88 2012

REPE VR SR TP LS PICIRT ] W T T o F Ry T S Sy R S

-
.
-
L]
<
L]
[ ]

Al FUNCTION FH1,(7

TGV I T TV AL IEDSL B IIEN G 2 TN T L YYITNG

Oy 700/ 300 TS0/ 40, 390790 S0/ L 20,300/ 1560, 950/ 800, #99

LNG FUNCTION FHL1.CS

e 30U/ 90 SO0/ 1 20, 7037150, 2SO0/ 500, T

TOTYP FUNCTION PH3. DS

LeTYPL/2:TYPZ/ 3. TYPL /4. TYPI/S. TYFL

-

-

MTST1 FUNCTION FHZ D2
1,MOVL/2.3TAL

FHZL FUNCTION FH1.C4

0 2531500512/ 373, 683/500, 849
L ]

L

FHML  FUNCTION FH1.C4

Ui 13771504 872/73575.864/7300,999
»

-

MTST2 FUNCTION FHZ, D2

1. MaVvZ/2,3TAS

-

&

FHLZ FUNCTION FHi.C4

W i VS/150,527/ 375 706/500 353
-
- .
FtiM:  FUNCTION FH1.C4
G171 /7190,4347 375, 649/7300, 793
”

-

KOF FUNCTION PH1.C4
Ve 190, S/375,5/800.3
*

-

RissE FUNCTION FH1.D4
G, 30/150,30/37%,45/800,79

L 4

DIFFERENTIATES BETWEEN MOVING AND STA TARGLT

AS MTST1

ADUISTS RATE OF FIRE

KATE F ADVANCL IN SLOONDA

E-1

FROBABILITY (F TGT ALoIZYT1ION Y US TANK

FPROBABILITY OF US ENGAGING THE TARGET



o de s,

-

trdddin b g 2 g g
.o "

AR ST Ry RUR
D N A

[4
L X

-
~

- -

-
e
- L

| CRIN]
fert
Lo
RV
1us
) D)
LR
107
1S
toe
110
111
n2
11z
113
11%
1la
117
11:
11
Lo
121
122
124
124

1%

-

CUREL FUNCTION FH4, DS
143&72:7/734:37447/5:, 10

.

*

CHAIN FUNCTION FHA, DS
1e083/7201273.13/4.14/5,15

-

*

THENG FUNCTION PH1.CZ
0 950/150,975/500, 997
-*

4

PR FUNCTION FH1,.C4
Gy 1477150, 2357375, 280/300,573
L

»

BMPSG FUNCTION FH1.CA

G OSO/ L1204 9787375 7777800 SN
k]
. .
TOF FUNCTION FPHL.CA
O 1927150 15/37%: 1O/500, ¢

L 4

L 4

FHEAG FUNCTION FPH1.C4
Qe 2VS/ 150 2567 3794 ZD77500, 1 7%
-

w»

RELAY FUNCTION FH1.C3
0sS/150:57375,5/300,4

*

»

BALKL  FUNCTION FPHZ, DS
1,BBB/2,CCC/3,BBB/4,BB/S,CCC

ALSIGNS FACILITIES TO STORAGES
ASSIONS FACILITIES TO IMP CHAING

FROBABILITY OF SOVIET ENGAGING UZ TANK

FROBABILITY OF BMP ENGAGING US TANK

TIME OF FLIGHT FOK SALGCR MISSLE

TIME REQUIRED TO RELAY FROM TARGET TO TARGET

ASSIONS DALK XAL 10 LORKECT USER CHAIN

. BASIC LOAD OF AMMO FER US TANN
e
INITIAL XH1=-XHS. 60
INITIAL XF1-XF4,0
-
']
. GENERATION UF LOVIET MR DATTALION REINFORCED
B - ——— = = 2 5 o £ e s e et 2t e e e s
L
»
WENERATE S840 801 187 COMI"TANY T-&2
AL TN 1o0PH ASSIGNT INI? TAL RANGLE
rSLION ZyFNLWPH . - MOVING/STA 1GT MONE
ASTON 31 1.FH " YOY TYPE (37742
ALSTON 12, 80.PH b LASIC LOAD OF AMMO (40 RDS-TANK)
O TANK PLACES TARUET IN RO " |ANK ©
TRLLT 1+BATLD CNTRPART QO3 1O VT TN COINTERFIRE SEGMENT
HIANSFER »BATL ENTER THL LaTTLC
. : i
. OENUCRATION OF 2 bMF COMPANIES
GENERATE SR, 90,20, 2 = COMPANTL S LMpc.
A 3LON 1,0.PH
HLLYON ZePFNLWPH
WD 10N 3. 2.PH TOT TYPLLI/BM)
KOS TGN 12.4.FH ASSIONS ARSI LOAD uF MILSLLL (4-BMP)
JOIn BMF

E-2



150
131
152

L
1594
1%
152
157
| 38
1%
180
R

Lol

e e v ve
Y A P
[ R L

A0 0% 4,

L e e i i A

e

R s
N

Lee h

L

[ 2 ]

»

BATL

ENG
SEL

1. FATLS
1 BATL

SPLIT
TRANSFEK

GENERATE ADA SECTION OF 2 7SU/C3-45

GENERATE 20 §120:251 2 23u/22~-4
ASSION 1:0.PH

ASSION S+FN1LPH

AZSION 3e3sPH TOT TYPE (3/25U)
JOIN EMP :

TRANSFER »BATL

GENERATION OF TANK CO CMND TANK

GENERATE 01204301 CO CNMD TANI

ASSIGN 1,0.FPH

ASSIGN 20 PH STA TGT MODE

ASSION 3.4,PH TOT TYPE (4/CMND VEHICLL)Y
JOIN TANK

TRANSFER +BATL

GENLRATION OF BN CMNDL VEHICLES

GENERATE v 20 120, 2,2 N CMND VEHY

ANLIGN 1:,0,PH

RSTIGN PRy &, | STA TOT MODE .
oSN JeSsFH Yool 1YHE (/TN CMND VEN)
SOOI LM

THANIFEKR s BATL

CENERATION OF LAST T-&2 FLT

CENRERATE S0l 2v0. 4,1 LAY T-4.0 1LY
AL ION 1.0, Ft

WL 1ON ZsFNIFPH

RoLLGN Zy10PH

[R5 S ) 12, 40,PH

JUIN Tat

“FLIT 1. LATLS

TALFER »yBATL

GENCRATION OF 3RD BMP COMFANY
514,420,110, 2
1.0.FH

Z.FN1,FPH

3. 2vFH

12:4,FH

1y BRILS

EMF

GENERATE LAST LMl COMFPANY

SHLIT
.s.\:' IN

SIMULATION OF DIRECT FIRE TANI. OGN LNGAGECMENTS Lty 1.

ALLION

730 FH INCREMENTS. NUMBLEK oF e,
TRANSFER SFNBACULMICHLLUNG ALV IRLE TAKRGET ™
TRANSFER SFHNSENG MTOHL ZLL ENGALC TARGET™
SELECT MIN 3FH, 1% 00 SELLLT Lo UV inING TANI
QUEVE Fi1ia ENITER FIKRING TANEL O
ATSIGN SHFN3CHAIN,. PH

ENGAGEMENT DECISION. LY EACH TANI, CHNDI  FOLLUGHLEY B:Y

ENTRPAKT GOES TO bBMP t UNTERF IRE SEGMENT

b ORCES.,

FIKLD IFER TARGET



18
) Y
121
l":
l"'-l
’ e
l.‘.'h.-
137
103
Y]
el
3!:':.-
Seed

-l

-t

L

BMPL
TN

LHT

TYFL
<TAL
[0V
HIT1H

BM
MTCHS
TER
TYFo
STAZ

MOV
HITZ2

EMP4

MTIZH?

T1ERZ
L 4

RLD

AT

Lpre 2

Mol

ACTUAL ENGAGL MENT

MARH
LT
ELAMINE
LN
LINt.

1 4
DLFART

TRAN.TEK
TIAM LK
TRANZELR
TRAN LR
RELEALL
SAVLYRLIIC
ALVAN L.
UNL I
PRIOKITY
TEST LE
TRAN LR
DHLIN
FRIOGRITY
TEST LE
MATCH
TERMINATE

TRANLFLR
TRedi LV ER
Theti. b ER
RELCALL
SAVEVBLLUE
ALVAT L
Utic Lta
FRIMITY
TLLF LE
TinaNIFLIC
UNC INt
FRIORTITY
TC-I LE
MATCNH
TLEMINATE

SAVEVALUE
A DN
ALVANLE
ALLION
TE:T €
ALSIUN
TET E
KCLEALE
ADVANCE

UL TN
FRINKRITY
TEST LE
TRANSFER
1IN TN
FRIORITY
TCIT LE

SPH

1, ARA

TANE, BMPL
FH3, 1PH, TNF )
FHY, IPH, TN

LLOUENCE,

BALE: PROGRAM, SEE SEGMENT “REMAINLER OF EALK P
IZ TARGET IN TANK OROUF ™

FLACE TARGET ON TANK TARDSCT CHAIN, 1F YES

FLALE TAKCGET ON BMP TARUET CHAIN, IF NO

Fud NUTE: KANGE IS THE oRLERING PARAME ICR
FH4

ING FPARAME TER,
FN. TGT VI DETERMINC TARGET TYrt.
FN.MTSTE * IF TOT 1S MOVING O STATIUNARY
SFNSFHLLLKLDWHITE " FH FOR STA ToT
SINEPHMEKRLD.NET L * PIt FOR MOV T
I"Ha TOT HIT AND DESTROYELD
il -0 be XHE HKEWWE FIRING TAML AMM) BY ONE KD

P NSKRLCLAY

RELAY GUN TO NOXT TanGLY

Frid, TNE' L. 1. BACE , , b2 DNUINK CLOU 1 TAM IF AVALLABLE
R BUFFLK HOLD UNLINKING XAl
Fitse 2o TR TEST FOR DMP OFt TN
dMICHG WAIT FOK CNTREI'AKT FIKING AT U TANIS
FHS TN L. 1. 0ACH  UNLING DMP IF TANE redl AVAILADLLE
'R« BUFFER
3, 20 TEKY
MTCHS WAIT FOR COUNTLERFART MATCH MTCHS
TERMINATE CMND VEH: IF HIY
FN,MTSTZ LETERMINE IF TAROGLT 13 MOV OR STa
SENSFHL2RLDLHTTY bt Pt FOI® LT Tl
<FNSFHMI RLLLWHIT2 " FHFOR MV T
PH4 BMP HIT AND DELTROYLD
FHe=. 1, XH REIUCE FIRING TAM. Ardtds LY 3 ROUND
FNSRKRELAY
Fl4e, TN 1. 2 LALE , , BMPS
PR I LR
P 2. TERS
TMTLH?
FHSs TNE Lo 3 o sALH
R BUFFER
P52 TGS
MTiLHY?
"Nq‘ P ) REDUCE Arna Ly ONE
24 NS -"‘H LVALUATE, isttoal 11
[N R RELOAD
7-31.FH REDUCE FIRING RUI-.

FHILoNXTY
1+ FH /P
FH? . 00 SHT
FH4
FNSRELAY

FHE, TNLLL . 1o B
FR,BUFFER

FHZ 2 ALY
sMTCH]

PHS TNM T, 1, B

FRBUFFL K
PH3. 2 ATV

TEST FOK MOVING TAKOLY
ADD RANGE T MU WIHTLL LDNG
DOES US TANI. RE- Bt
IF NOJRELEALE FIIKING 1l
RELAY TO NLXT TARwoLT

o EBMPS UNLING. TANL. Tl FIRSY

ATVANCE T THE NUXT ENG RANGE
UNLINE BRE TARLLT

E-4



o7 MICHE
P wLV
: MTCHY
o TER:
- .
- - .
- o +
- "\AA
- bbb
CCC
-
[ ]
-
COUNT
Pty RET
-l
- XXX
2.3
xxy
o222
L]
-
-
COUN
;..‘ -
-
o
*
-
-
»
Lt L]
= -
. BATLZ
o LTEG

MATCH MTCHE
ALSTGN 10 FNSRNGE . FH
ASSION 1+ FH1D, P
AVANCE  T'H10
TELT G B, 750, DATL
TEST LE  FHI D, TERS
MATCH MTCH
TLRMINATE

KREMAINDER OF LALN PROGKAM

ADVANCE =0

TRANSFER FN. BALK

UNL INK FHIWMTCHL. 1. &FN
FRIORITY FR'BUFFER
TCRMINATE

UNL INK PHSMTCHL, 1 ,8PH
FRIORITY FRBUFFER
TERMIMNATE

EXPOSE FIRING TANK FOR ONLY ‘X
CENERATE v S

ASIION 1+ NSCOUNT ., FH
FUNAVAILL FRIZCO s s 0 » REVMTCHL
TEIT LE FH1.3, 222

AlVANCE 10 FNSEXF

FAVAIL Fi4l

OATE FV FH1

ALVANCE 30,3

FLnAVATL FHL Gy v o o RE L MTILHL
ADVANCE 40,4

UATE L FHL, XXY

TERMINATE

FriVATL. FH1

TRANCFER ' XXX

#LIVANCE <O, FNSEXF

TANFCR +RET

AMMUNITION CONTROL FOR LS TAN.Z
GENERATE 1S

ASSION 1+ NSCOUN, FH

TEST E XHaFH1, O

FUNAVAIL FHI RE.MTCHL . o sRE'M
LQGSIC & FH1

TERMINATE

RETURM FIKE CECTION KY ZQOVIET

TEST E FHZ 1 BATL L

SELECT FV 4FHL 1.5, FL.EXITE

ASSION T INS$COREL . FH

GUEVE FHS

ENTER FHS

GEPART PHS

TRANSFER o CONTUL SWTRGS
<FNSTHENG, CONTU, 5311

TRANSFER

EVALLATE RATE OF ALVANCE
LEBATE RANGE  PAKAMIITLC
ALVANCE TIME
ey B0 T RCACHILT G RK a0 METERS

LM <0 AND TANKS WALT PO ONTRHEART

TOROET WATTS 20 S LCOONDe. TO BE ENGAGED
It NOT ENGASED TalE T OuES T USER CHA

SECONDE
GENERATE S CONTROL XA %

INITIALLY ALL L. TANIT LUNAVAIL
TEET FOR TAMt S 4 % 9
LXFOSE TAND =

1y 3

REMAIN CXFOSEL
Ut INTD M 3
BEMALI HTIDEL N
CHECE g TTe e e

CANNOT FIRE
TAME, NOT HIT
W 5.

DELAY EXPOtiikt OF TNk 4

TCHY

MAIN GATTLE 1ANIE

S OFIRING VEH A TN G
SELECT FIRLT AVA (Ll

| €1 A
Wi TANE

ACOUIRL . TARLLT (vl) ©
T EMOAGE: ToakaET ™

E-5



2 SUHIT TESTY € FHD, O LNGAD LONG ACT TYIME [0 MOVING TAN
i ADVANLL 1) SHOKT ALGr TIME 1'0R SVA TANK
o TRANIIER »LSHT
- LNGAQ ADVANCE 1% . LONG TIMU =2 TUF TANE ANDY LAY GUN
a1 Wl TRANSFER  JFNS$IPHL  USIHILY FIRE 15T R
e ASSION 1Z-v1FH REDWCE AMMO LY ONL KD
sl ADVANCE 17 RELUAD
e . GATE 1V FHA, CONTU 18 TAROLT STILL LXPtrLl
vat TRANIFER  (FNSSFHFIRUE USHIT  YES,FIRE IND ROUND
e USHIY LEAVE PHS UsS TanNk HIT
. AL3TON 1o~y 1. PH
ie FUNAVAIL  FHA WS TANE, OUT OF ACT (U
. LOGIC S PHY SET CORRCCT LOGly WWITCN
-t TRANIFER  +MTCHZ
ot L ONTU LEAVE PHS
.l NEAT  TEST LE PHIZ O MTCHZ 1S SOVIET QUT OF AMMO™ YLSt TCRMINATE
kD TRANSFER +MTCH? :
23 MYCLKRD TEST E PHZE. 1, OTHER 1S XAC A TANKT NCOLO TO OTHEK
R GATE M MTCHS, CHCE 2 HAS CNTRPART BLEN HITT
Tow TRANSFER  MTCHS IF YES GC TO MTCH% AN L INK-UP®
Lo OTHER OATE M MTCHZ CHUK S SAME SEGUENCE Fok e
.- i TRANSFER +MTCH?
e ez GATE M MTUHY  MTCHE HAS CNTRFART REACHLD SO0 METERS
N W TRANSFER L HMICH?
w31 TERMINATE
R MTCHS MATCH MTCH3 WAIT ON CNTRFAKT TF 1T HAS NOY LEEN MRIT
33 ASSION 10V FNSRNGE . FH ADVANCE WITH COUNTERPART
Sed ASSION 1+, FHIO. PN
pETY ATWVANCE PH1D
S TEST GE PH1, 750, BATLY
oY TRANZFER  JMTCH?
Sebe TERMINATE
. »
S FIRE1 LEAVE FHS
ot ALLION 1Z=o batil
. TRANLFER  JNEXT
H e EXITL TRANSIER  JMTOMZ
i e «
I P STORAGE  S4=510,5
: . » ‘
: LT .
: . .
¢ .
: o . COUNTLRFIRE BY COVIET INTANTRY FERSONNEL CARKTLRL AKMCL WITH
: -t . SAGGER AT-3 MISSLES.
i - L]
i _ .
H - .
; - BATL: SELECT FV 4FH, 1, %, oF,CX1TZ
i ALILLN %y PNSCOREL, 11
. CutuE PHS
i ENYLIC s
] : DEFART Fs
4 T TRANLFER « 4, ENDEG LMIVEN LOLS EME AZOUTRE JARGET ™
if "1 BRECH THRONIELIR P NSBMP UG, CHDEG SOHIT DOES D ENGALL Dl T
§ - LOHIT TEST € FHTY 2y UNGAL 19 LM MOVINGY 11 VLS, GO T0 LNGAC
T, ADVANE E 7 '
] TRANSFER L TOF :
S LNGAC RDVANCE ) LONG ACCUIZITION TIMU
. TUF  ADVANCE FNSTOF TIME OF FLIGHT 0le AT MISSLE
! LT GATE FV FH3,ENOLG 1S US TANK L 11LL EXFOSEL
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APPENDIX F
OBSERVATIONS ON INTELLIGENCE AND EDUCATION LEVELS OF U.S. TANK COMMANDERS
AND GUNNERS VERSUS PERFORMANCE MADC BY CAT 1981 TEAM LEADER DURING THE

TRAINING PERIOD JANUARY TO JUNE 1981 AND MAJOR GENERAL W. F. ULMER,
COMMANDER, 3RD ARMORED DIVISION.

Comments by 1931 CAT Team Captain

Establishment of an Attack SOP for a CAT Battle Run:

After the first draft was developed, it was fielded to the NCO's for
comment/recommendation. The response was proportional to the
education/intelligence level of the NCO's. Those on the lower end of the
scale had no comments or recommendations, either because they did not
understand the concepts involved and did not want to publicize their lack of
knowledge, or (hopefully not), they just did not care enough to get
involved. This observation held true throughout the remainder of the
training. Recommendatioas for SOP changes came from the “smarter” crewmen.
These were the ones with enough perception to recognize shortcomings in our
plan and tell us how to improve upon the SOP. Additionally, it was obvious
throughout the training that those who understood the concepts involved and
assisted in the SOP development mastered it more quickly and used it more
effectively.

Boresight and Zero Procedures:

Again, the level of proficiency attained could be correlated to the
incelligence/education levels of the tank commanders involved. We
repeatedly had problems with the same tank commanders making procedural
errors during the exercise. These tank commanders, again, were our less
educated/intelligent NCO's.

Conduct of Fire:

To accomplish this (conduct of fire) quickly and accurately requires keen
thought and decision making ability on the part of the tank commanders. We
had some tank commanders who could not handle this, especially under the 40
second .time limit of target presentation imposed by the competition.

Conclusions:

I feel experience and intelligence are the primary prerequisites to train
soldiers to fight tanks effectively and to optimize the capability afforded
them by their sophisticated equipment. Based on the CAT experience, if 1
have a choice between experience and low GT and inexperience and high GT
score, 1 would take the latter.
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A lack of education or lower intelligence scores can be overcome by a strong
desire to excel and self study coupled with long hours of extra training to
make up for these shortcomings. We had one .TC who fell in that category and
he sacrificed and worked hard to overcome his deficiencies. In my
experience, he was the exception.* Rarely are these types motivated enough
to sacrifice to excel. Unfortunately, they generally tend to accept their
station and plod through. As systems become more complex, we must man them
with pcople who can not only ledrn "how” but have the ability to understand
“why.” :

*inderlining done by author.

COIMENTS BY MAJOR GENLRAL ULMER:

Intelligence more than anything else (seniority, experience, time in
service, crew stability) is the discriminator between good and outstanding
tank gunnery performance where multiple target engagements under the stress
of time are the primary concern. (I would be very reluctant to enter a crew
into the final training phase for CAT '83 where the combined GT score of TC
and gunner was less than 220).* Screening of individiuval crewman for
intelligence, visual acquity, and hand-eye coordination should be the first

step in forming the CAT team.

*Reguires an average of MC II for the gunner and tank commander.



